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p53 Gets a Second Chance in Tumor Suppression
PAGE 1323
p53 is a tumor suppressor whose function is lost in a majority of human cancers. However, it remains unclear whether the
p53-activating signals that drive selection against p53 during tumor evolution also persist in established tumors and, hence,
whether restoring p53 would have therapeutic benefit. Using a reversibly inducible p53 mouse lymphoma model, Martins
et al. show that restoring p53 in established tumors triggers spontaneous p53 activation via p19ARF. The tumors then
regress via apoptosis, conferring increased survival. However, restoration of p53 function also selects for emergence of
p53-resistant secondary tumors. These results highlight the limitations of such an approach but simultaneously provide
new insights into optimizing antitumor therapeutic strategies.
Two’s Company Three’s a Crowd in Tudor Domain
Recognition
PAGE 1361
The recruitment of DNA damage repair proteins to DNA double-strand breaks (DSBs) has
been linked to methylated histones. Botuyan et al. now show that repair proteins relocalize
to DSBs by directly interacting with histone H4 specifically dimethylated at lysine 20. Their
reported structures of repair proteins 53BP1 and Crb2 reveal tandem tudor domains forming
a unique binding motif that best accommodates a dimethyllysine and excludes a trimethylly-
sine. These findings reveal an evolutionary conserved mechanism of targeting DNA repair
proteins to DSBs by direct recognition of dimethylated histone H4.
Polyglutamine Disease Protein Stays Faithful to Partners
PAGE 1335
Expansion of a disease protein’s polyglutamine tract is at the root of several neurodegenerative diseases. To understand
the mechanism of neurotoxicity, it is important to determine whether the mutant protein remains associated with its
native interactors or is involved in aberrant novel interactions. Lam et al. show that ATAXIN-1, the protein involved in
Spinocerebellar ataxia type 1 (SCA1), assembles into large stable complexes containing the transcriptional repressor
Capicua. The polyglutamine-expanded ATAXIN-1 also incorporates into the native complex, where, the results suggest,
it can modulate the transcriptional role of Capicua. These data demonstrate the importance of native complexes in
pathogenesis of SCA1.
Unwinding DNA One Base Pair at a Time
PAGE 1349
Helicases are motor proteins that unwind the nucleic acid double helix. Lee et al. now present a series of crystal structures
of the UvrD helicase complexed with DNA and ATP hydrolysis intermediates, revealing in a step-by-step manner themech-
anism of ATP-dependent DNA unwinding by UrvD. ATP binding alone leads to the unwinding of one base pair by directional
rotation and translation of the DNA duplex, and ADP and Pi release leads to translocation of the developing single strand.
Thus, the authors propose that DNA unwinding is achieved by a two-part power stroke in a combined ‘‘wrench-and-inch-
worm’’ mechanism.
Dual Defense in Fly Fungal Infections
PAGE 1425
The detection of infections by the immune system of insects is mediated by innate immune
receptors. Here, Gottar et al. identify GNBP3 as a Drosophila receptor that binds to fungal
cell wall components or glucans. Unexpectedly, they find that a second pathway acts in par-
allel with GNBP3. The secreted fungal PR1 protease, a virulence factor required to penetrate
the insect cuticle, leads to maturation of the host protease Persephone, which in turn triggers
the activation of the defensive Toll pathway. Thus, the detection of infections in Drosophila re-
lies both on innate immune receptor recognition of fungal glucans and onmonitoring secreted
virulence factors.Cell 127, December 29, 2006 ª2006 Elsevier Inc. 1287
Proteasome Pushes for Stem Cell Pluripotency
PAGE 1375
Embryonic stem (ES) cells need to maintain tissue-specific genes in a permissive state ready for activation during differen-
tiation, while at the same time avoiding uncontrolled transcription that would interfere with proper cell function. Now Szu-
torisz et al. show that the proteasome plays a key role in this process. Subunits of the proteasome are recruited to regulatory
elements of cell-type-specific genes in ES cells where they assemble into complexes that suppress the activity of cryptic
promoters. These results identify a new function for the proteasome in restricting nonproductive transcription andmaintain-
ing pluripotency in stem cells.
Grab Your 50 Cap and Go
PAGE 1389
The TREX complex, conserved from yeast to human, functions in the export of mRNA from the nucleus to the cytoplasm.
Here, Cheng et al. show that the human TREX complex is recruited to a region near the 50 end of mRNA. Recruitment
of TREX occurs via a protein-protein interaction between the cap-binding protein CBP80 and the TREX component Aly.
Accordingly, the authors find that the cap and CBP80 are required for efficient mRNA export. As a consequence, the
mRNA would be exported in a 50 to 30 direction through the nuclear pore, thus providing a biochemical explanation for
the directionality observed in previous electron micrographs studies.
Proteasome Remodels Substrate Ubiquitin Chains
PAGE 1401
The proteasome controls the activity of key cellular proteins by degrading them. Proteins tagged with ubiquitin are targeted
for degradation, with the more ubiquitins attached to the target, the faster the degradation. Crosas et al. now report that,
unexpectedly, the proteasome itself adds and removes ubiquitin from its targets very quickly. The authors identify the pro-
teasome protein Hul5 as a critical factor in this process. Hul5 extends ubiquitin chains and, together with the deubiqitinating
enzyme Ubp6, the two proteins enable the proteasome to actively remodel the ubiquitin chains on substrate proteins,
thereby regulating substrate degradation.
Stitching up the Microtubule Seam
PAGE 1415
End-Binding 1 (EB1) proteins are highly conserved regulators ofmicrotubule dynam-
ics. By using electron microscopy (EM) and high-resolution surface shadowing,
Sandblad et al. examine the microtubule-binding properties of the fission yeast
EB1 homolog, Mal3p. Interestingly, Mal3p particles bind preferentially in a single
line and along a groove corresponding to the microtubule lattice seam, which is
potentially the weakest part of the microtubule. The authors go on to show that
Mal3p functions in stabilizing the lattice seam, thereby providing structural support
in an economical way that leaves most of the microtubule surface free for other
factors to interact.
Target-TriggeredTranscriptionalControl inDendritic
Patterning
PAGE 1439
Pre- and postsynaptic alignment of neuronal terminals is critical in controlling neu-
ronal activation, but the mechanisms regulating dendrite patterning of neuronal subpopulations remain unclear. Vrieseling
and Arber provide evidence that spinal motor neurons projecting to distinct muscles show strikingly different dendrite pat-
terns, correlatingwith direct or indirect activation through sensory feedback from the periphery. They find that expression of
the target-induced ETS transcription factorPea3 in twomotor neuron pools controls dendrite patterning and sensory-motor
connectivity. Their findings suggest that transcriptional programs induced by target-derived signals play key roles in the
elaboration of dendritic trees and assembly of presynaptic inputs.
Extending the Aplysia Transcriptome
PAGE 1453
Molecular analyses of the sea slug Aplysia, a well-established model organism for studying neural function, have been hin-
dered by a lack of adequate genomic information. By sequencing cDNA libraries from the CNS, Moroz et al. have identified
ESTs whose gene clusters appear to comprise more than half of the protein-coding genes in Aplysia. This ‘‘transcriptome’’
includes several hundred previously uncharacterized genes potentially involved in cellular signaling, development, and
synaptogenesis. As the largest database available for any member of the Lophotrochozoa, the results provide additional
insight into evolutionary strategies used by this lineage, one of the three proposed superclades of bilateral animals.Cell 127, December 29, 2006 ª2006 Elsevier Inc. 1289
